SOUTHERN AUSTRALIAN SPECIES OF CHAMPIA AND CHYLOCLADIA 
(RHODYMENIALES: RHODOPHYTA) 


by D. J. REEDMAN* and H. B. 5. WOMERSLEY* 


Summary 


REEDMAN, D. J., & WaMERsLEY, H. B. S. (1976).—Southern Australian species of Champia 
and Chylocladia (Rhodymeniales: Rhodophyta). Trans. R, Soc, S. Aust, 100(2), 75-104, 
31 May 1976. 


Five species of Charpia are recognised on southern Australian coasts. C. viridis C. Ag. 
(including C. tasmanica Harvey, C. opposiiifolla J.Ag,, and C, verticillata J.Ag.) resembles 
the type species [C. lumbricalis (L.) Desvuux from South Africa] in having numerous scattered 
longitudinal filaments passing through the diaphragms of the thallus. C, insignis Lucas from 
Tasmania also has scattered longitudinal filaments. Three other species, C. affinis (Hook. & 
Harv.) J. Ag. (including C. obsoleta Harvey), C. zostericola Harvey (including var, arcuata 
Hook. & Harv. of C. affinis) and C. parvula (C.Ag.) Harvey var. amphibolis var. nov, 
have only peripheral longitudinal fllaments in the thallus. Australian records of the South 
African C. compressa Harvey probably apply to juvenile C. tasmanica or to a probably 


undescribed species on the N.S.W. coast. 


One species of Chylocladia, C. grandir, is newly described. Other Australian species pre- 
viously referred to Chylocladia belong to Lomentaria or are relegated to synonyms, 


Introduction 

Champia Desvaux is in general a well 
characterised genus (Kylin 1956) of the family 
Champiaceae Kuetzing (1843) (syn, Lomen- 
tariaceae Naegeli 1847) of the Rhodymeniales 
and includes numerous species from most 
cousts of the world. Some 9 specics have been 
credited to southern Australia, and ss with sa 
many Australian genera, taxonomic distinctions 
arc uncertain and in some cases the carlicst 
valid names àre not in current use. 


Chylocladia Greville has been credited with 
several Australian species, all of which are 
synonyms of species of Champia or other 
genera. One new species of Chylocladia has, 
however, been found in South Australian 
waters, 

The type species of Champia is C, lumbri- 
calis (L.) Desvaux (1808, p. 246), from the 
Cape of Good Hope, South Africa, Although a 
well-marked species, C. lumbricalis has never 
been studied in detail, and the generic concepts 
of structure and reproduction are based largely 
on the European C, parvula (C. Agardh) Har- 
vey which has been investigated most recently 
by Bliding (1928) who reviews earlier studies. 


The thallus construction and reproduction of 
the type species do, however, appear to con- 
form with those of C, parvula, and a brief 
account of the type species is given below. 
Champia is characterised by a multiaxiul, 
hollow but septate and thus segmented, usually 
much-branched thallus which originates from 
a ring of apical cells (or a ring plus several 
central cells). These apical cells each cut off a 
filament of cells which runs longitudinally 
through the thallus, and from the peripheral 
filaments the continuous cortical layer of cells 
originates close to the apex. If a group of 
central apical cells is present (as in the type 
species), then longitudinal filaments also occur 
in the central region throughout the "hollow" 
thallus. The characteristic transverse dia- 
phragms in the thallus are derived from the 
Iongitudinal filament cells very close to the 
apex, and originate either from alternate cells 
or ones 2—3 cells apart. Each longitudinal fili- 
ment cell cuts off cells laterally in one trans- 
verse plane, and these link up and divide fur- 
iher to form the characteristic 1 cell thick dia- 
phragm, the peripheral filaments being adja- 
cent to the cortex or sometimes separated by 
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one diaphragm cell. The longitudinal filament 
cells lying between the diaphragms usually cut 
off one (—3) gland cells, Outer cortical layers 
may he formed, and in some species an inner 
cortex of chizoidal filaments develops, 

Most species are much branched, and the 
branches arise from the regions of the dia- 
phragms by development of s ting of apical 
cells (rom cortical cells of the parent branch. 

Reproductively Champia is fairly distinctive, 
The procarp consists of a +-celled carpogonial 
branch borne on a supporting cell fa cortical 
cell), together. with a 2-celled auxiliary cell 
branch present before fertilisation. The cysto- 
Carps ure external and sub-spherical to urceo- 
late. osliolate, conlaining a carposporophyte 
with à basal fusion cell and much branched 
gonimoablast filaments with terminal carpo- 
sporangia. The inner cells of the pericarp 
become stellate and form a network (“tela 
arachnoidea"). 

Spermatangia are cut off from mother cells 
derived irom the miter cortical cells, and may 
cover extensive nreas of the branches. 

Tetrasporangia develop by enlargement of 
inner cortical vells, they are tetrahedrally 
divided smd uecur scattered over the branches. 

Species of Chamipia are moderntely common 
along most of the coast of southern Australia, 
und sre commonly mentioned im ecologicul 
accounts, In general, however, they do not 
characterise any communities, though C. affinis 
may be common in shallow water on rock plat- 
torms ( Womersley 1948, p. 158), 

Chylocladia Greville differs trom Champia 
in that the cystucurps do not have an ostiole 
and the carposporophyte consists of a large, 
hasal fusion cell giving rise directly ta carpo- 
sporangia. The thallus construction of the two 
genera is similar. 


CHAMPIA Desvaux 


The structure and reproduction of the type 

species, Chunmpia lumbricalis 

Champia lumbricalis (L.) Desvaux (1808, 
p- 246) is bused on Ulva Itimbricalis Liniaeus 
11771. p. dtd) from the Cape of Good Hope. 
The species is a distinct one, and materjal from 
Camps Bay, Cape Town, South Africa (G. 
Dieckmann, 31,vili.1973) has been studied te 
check un the generic characteristics: 

C. lumbricalis is a robust species forming 
clumps with numerous axes to 15 ent high, 
arising from an entangled, stoloniferous base, 
The axes ave 2-4 mm thick. terete and linear, 
with occasional basally constricted branches 


with rounded apices. The diaphragms are regu- 
lar in position, 2—16—1 £) mm apart and largely 
obscured below by the thick cortex. 

The apices have a central group of 7-8 ini- 
jials and peripheral ring of about 14 Imtials, 
resting in longitudinal filaments passing 
Ihrough the inner part of each diaphragm as 
well as 14-2!) around the periphery. One com- 
plete (rarely 2) and two part longitudinal fla- 
ment cells occur between the diaphragms. bear- 
ing 1-3 gland cells. The cortex close to the 
apex becomes 3 4 cells thick, with a dense 
outer cortical layer of antüclinally elongate 
cells. In old axes the cortex increases to about 
8 cells. thick, and a weft of rhizoids also deye- 
lops as an internal layer to the cortex. 

The reproductive organs occur on tufts of 
short, adventitious, branchlets (5-10 mm long 
und 1—14 mm thick) formed on the upper hail 
of the axes. Usually the tufts are dense, with 
numerous, curved (concave adaxiallv) fertile 
branchlets, but in some plants cystocarps are 
borne on single latera] branchlets, 

Cystocarps are borne mainly on the adaxial 
(concave) side of the curved branchlets, ullen 
with 2—4 grouped together; (hey are ovoid with 
a small astiole, 1-2 mm in diameter and high. 
The carposporophyte arises from a basal fusion 
cell, with a much-branched gonimobhlast bear- 
ing terminal carposporangia; subterminal cells 
probably alse mature into carposporangia after 
loss of the terminal ones. The inter cells of the 
pericarp become  stellite, forming a loose 
tissue. and the outer wall is comparatively 
thick. Curpogonial hranches and carly posi- 
fertilisation stages have not been observed. 

Spermatia Lorm a continuous covering all 
around ihe branchlets, or sameiimes Jurgely on 
the adaxial sides, with the ouler conical cells 
culling olf 2 4 elongate spermatangial mother 
cells which then cut off several ovoid spermi- 
jamnik, 

Tetessporangia oceur densely in the branch- 
lets and are transformed from most of the large 
inner cortical cells; they are slightly pyrifarm 
to ovoid, about 100 4m long, and tetrahedrally 
divided. 

The above deseviption of C. lumbricalis 
agrees Well in essential generic details wih that 
of Bliding (1928, p. 5) for C. parvulu, though 
the latter ts much smaller and slenderer, wilh à 
much thinner cortex, and has only peripheral 
longitudinal filaments. ‘There is Ihus me reason 
io doubt the generic concept of Champia as 
recosnised hy Bliduig and hy Kylin (1956, p 
346), 
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Key to southern Australian species of Champia 
1, thallus with longitudinal filaments. scattered 
through the digphragms as well as peripheral 
filaments; branches usually lincar, basally con- 
suiicted or noc. not or slightly constricted at the 
diaphragms; branching irregular or distichous 


,ThaMus with peripheral longitudinal filaments 
enly; branches usually tapering to base and 
apex. usually slightly to moderately constricted 
at the diaphragms; branching irregular or Fat 


2, Branching irregular, often distant: branches 
linear, 14-)t-2! mm broad ......, 

C, viridis (p. 77) 

2, Branching subdistichous, fairly. regularly pin- 

nale; branches 2-5 mm broad, with a himal 

slender stalk . €. insizris Lp 81) 


Thallus segments obscured; hooked branches 
absent; Usually epilithie; cortical cells cutung off, 
near branch apices, Usually several small outer 
cortical cells m first around their margins, liter 
becoming almost continuous over the thallus as 
an outer layer and in older parts cutting off 
further outer cortical cells; inner primary cor- 
tical cells, which thus become obscured, are 
ovoid, 14-2 times as lang as broad. and 20-30 
fm broad |... C. affints (p. 82) 
3. thallus segments clearly defined throughout 
most of thallus; usually epiphytic on seagrasses 
or larger algae; cortical cells each cuting off 
usually only 16-2} small cells fram their corners, 
so that the single layer of large cortical cells 
remains clearly defined throughout most of the 
thallus: cortical cells usually ungulur, 2-3(—4) 
times as long as broad nn o . 4 
4.Granchlets 4-1 mm, branches 1-2 mm, in 
diameter; cortex essentially single layered 
throughout; usually one compleie Jongitudinul 
filament cell between diaphragms; ultimate 
branchlets often hooked; usually epiphytic on 
Posidonia, Amplibolis or larger algac 
C. zostericola (p. 87) 
A. Branchlets 1£/3-2 mm, branches $—1 mm. in 
diameter; cortex mostly single layered bul 2—4 
cells thick in oldest axes; usually two com- 
plete longitudinal filament cells between dia- 
phragms: ultimate branchlets usually linear. 
rarely hooked; epiphytic on Amphibolis . 
C, parvula var. amphibolis (p. 91) 


Champia viridis C. Agardh 1828: 115. Kuet- 
zing 1849: 862, 
ia viridis (C. Agardh) Trevisan p843: 
10$. 
Champia tasmunica Harvey 1844a: 407, pl. 19; 
847: 78: 1859. 307, J. Agardb 1852: 370, 
1878: 106; 1879; 67, pl. 19, figs 14-12, De 
Toni 19Q0a; 79; 1800b: 563. Guiler 1952) 95. 
Hooker & Harvey 1847; 402. King ef ul., 1971: 
122(9), Kuetzing 1549: 861: 1865: 30, pl. 84g. 
Kylin 1931: 79. Lucas 1909: 34; 1929n: 19; 
1929b; 30. Lucas & Perrin 1947- 207, fig. 72. 
May 1965: 362, Okamura 1904: 88, Reinhold 
1897: 53; (899: 4$. Shepherd & Womersley 
1970: 134; 1971; 165, Sonder 1846: 17747); 
1853, G82: 1855: 518; 1880; 17, Tate I882: 
18. Tisdall 1898. 506. Wilson 1892: 180. 
Womersley 1950: 176: 196fir IST. 


uw 


Champia tasmanica var. gracilis Harvey 1863; 
svnop.; 27. Sonder 1880: 17 Tare 1882: 18. 
Corisaldia tasnanica (Harvey) Trevisan 1848 
108. 


Champia reg rale 3. Agath 1901: 27. De 
Toni 1924: 509, Kylin 193]: 29, pl. 16, fig. 57. 
May 1963: 362, 

Champia verticttlaw 1- Agardh P901; 24, De 
loni 1924: 309. Kylin 1931: 29, pl I7. fig 39 
May, 1965; 362. 

Champia compressa sensu Harvey 1843, synom: 
27 (ut least in part—see below), 

FIGS |, 24-D, 10 


Thallus (Fig. 10) usually with several main 
axes from a stolonilerous base, forming à 
dense, spreading Luft commonly 5-15(—20] cm 
high, moderately or slightly adhering to paper, 
medium to dark re ar red-purple in colour. 
Axes (1—12-3 mm broad. usually with numer: 
ous irregular branches in 2—4 orders, often sud- 
opposite, usually less than 1 cm (sometimes 2-4 
cm) apart, in older or grazed plants offen ver- 
lictllately branched. All branches terete to 
slightly compressed, (1—)1—21 mm broad, 
linear to slightly curved, basally constricted 
and with rounded apices. Diaphragms 4—-1¢-14) 
mm. apart, regular and usually conspicuous in 
surface view ef thallus. Carrex of a single layer 
of compact cells, polygonal and 25-40 pm 
across in surface view, with an inner cortex of 
rhizoidal filaments in older parts of robust 
plants. Longitudinal filaments bulh peripheral 
and central, with one complete and twn part 
filanrent cells between each diaphragm, 

Cystecerps scattered over young branches, 
globular to urceolate, ostiolate, 4- 1 mm in dia- 
meter. Apparently very few cystocarpic plants 
have been collected. 

Spermatangia forming a continuous. laver 
over branchlets. 

Teirosporangia scaliered in young branches, 
60—J 20) wnt in diameter. 

Type localit. W. Aust 

Type, Herh. Agardh, LD, 26112. 


Disiriburion. Prom Rottnest I. W. Aust, 
around southern Australian, and Tasmania to 
Gabo L. Vic., usually on rough-water coasts or 
in strong currents, fram shaded pools lo 25 m 
deep. with a slender form on Posidonia in more 
sheltered waters, 

The type specimen of C. viridis C, Axardh 
consists of $ small bronches on mica, and ts 
identical with the later described C, tasmanica 
Harvey (type from Tasmania, im TCD), under 
which name most specimens of this taxon have 
been known. 


TR 
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Champia viridis. A, Longitudinal section of a branch apex showing the development of cortex, 
longitudinal filaments and diaphragms (A42995). B. Surface view of a branch apex showing 
central and peripheral apical cells (A42991). C. Cross section of a young branch showing a 
diaphragm with peripheral and scattered longitudinal filaments (A42991). D. Three dimen- 
sional view of thallus showing diaphragms and longitudinal filaments with gland celís 
(A42991). E. Longitudinal section of an older axis showing development of rhizoids from the 
peripheral diaphragm cells (A30550). 
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Harvey (1863, synop. p. 27) described var. 
gracilis of C, tasmalties. A suitahle lectolype 
is probably Harveys. Alg. Aust. Exsicc, 251, 
in TCD, fram Port Phillip, Vic. and speci- 
mens in MEL (45227) from Brighton, Port 
Phillip, Vie. (Harvey, Trav. Set 483), named 
var. fracta, are probably the same, These are 
small, slender forms. often found on Posidonia 
under maderate conditions of water movement 
(e.g. Port Phillip, Vic, St Vincent Gulf, S. 
Aust.) in carly summer, and doubtfully justify 
a varietal name. The thallus is usually 4-10 cm 
high, densely tufted with an entangled base, 
irregularly branched, with occasional curved 
branch apices, branches mostly #1 mm broad 
and segments #1 times as long as broad, 
slightly constricted at the diaphragms. The cell 
structure is very similar to larger forms typical 
of the species, with cells about 40 pm broad, 
(1-)2-3 times as long as broad, angular with 
small cells cut off from the corners (about as 
many small cells as parent cells). While ex- 
tremes of this shelrered-water form and the 
robust rough-water form appear relatively dis- 
tinct. a good range of intergrades does occur. 

C, verticilleta J. Agardh (1901, p. 26) is 
based on a specimen (type in LD, 26078) from 
Port Elliot, S. Aust. (Hussey) and is an older 
plant of C. viridis with verticillate branching, 
end C. oppositifolia J. Agardh (1901, p. 27), 
with type in LD (26148) is a plant with some- 
what more distinct opposite branching. 

C. wiridir is a distinctive species in size, 
form, and in having central as well as peri- 
pheral longitudinal filaments. It varies con- 
siderably in robustness and thickness of 
branches and im branching, with frequent 
occurrence of prolifcrous branches giving a 
subverticillate arrangement. These variations 
nre either ecological or duc ta (he age of the 
plant. 

C. viridis is most closely related to the type 
species, C. lumbricalis, from South Africa, but 


Abbreviations used in Figures 1-9. 


is distinct in being a less robust plant and not 
developing a cortex several cella thick. 

A Preiss specimen in MEL (45206) is C, 
zasrericola, not C. viridis, bat 3 small form of 
the latter does occur in Western Australia. 

C. viridis (as C. tasmanica) has been 
recorded fram New Zealand by Naylor (1954, 
p. 658), This record has nor been checked, but 
may apply to the closely related but distinct C. 
novae-zelandiee Hooker & Harvey, which has 
central longitudinal filaments but a many 
layered cortex, 


STRUCTURE AND REPRODUCTION 
Material studied: Nora Creina, S, Aust, upper- 
most sublittoral (Reedrmian, 124311973; ADU, 
A42995); Cape Lannes. S. Aust, under ledges 
(Reedman, 10.1.1973; ADU A42991); and Staple- 
ton Point, Prosser Bav, Tas, 8-12 m deep (Olsen, 
21.«11966; ADU, A108550), 
Thallus development. The apex of a branch 
(Fig. 14, B) includes both a central group of 
12-16 initials and a peripheral ring of initials, 
producing longitudinal filaments passing 
through the central as well as the peripheral 
regions of the diaphragms (Fig. 1C, D), as in 
the type species. The number of central longi- 
tudinal filaments is commonly greater than the 
number of apical initials, due apparently to 
division of the initials and consequent branch- 
ing of the filaments und subsequent loss of 
some initials and termination of some filaments 
at diaphragms, The apical initials of the peri- 
pheral ring divide transversely, and within 2 
or 3 cells of the apex divide periclinally form- 
ing cortical cells which then divide. anticlinally 
to form the single-layered cortex (Fig. L4). 
Alternate cells of the longitudinal filaments cut 
off cells laterally which join to form the single- 
layered diaphragms (Fig. 14), after which the 
longitudinal filament cells become very elon- 
wate, The alternate cells of the longitudinal fila- 
ments, lying between the diaphragms, form 
1(=2) gland cells (Fig. V). Only the cortical 
tell formed directly from the longitudinal fila- 


a — apical cell Ecb  — (used carpogonial o — ostiole 

agh — apical group branch per — pericarp 

n.m.c - auxiliary mother cell fu — fusion cell re — thizoldal cell 

aux — — Auxiliary cell gl 22 — gonimoblas! cells sp -— ‘Spermatangncat 

ch — — curpoganíalbraüch gl — yonimolobe SEP + SDUNBAADEM mother 
cu — outer cortical cell ald — gland cell zi — supporting cell 

cort — inner carlical cell l — longitudinal filament t — tela arachnoidea 

CPR = CRIBORPOTRREUWED le — lareral connecting tu — trichogyne 

d — diaphragm cell lspg — Letrusporangium 
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Fig. 2. Champia viridis. A. An early post-fertilisation stage showing supporting cell with auxiliary cel] 
branch and carpogonial branch with fusions occurring between the cells. Considerable cortical 
proliferation has occurred towards formation of the pericarp (A30350). B. A post-fertilisation 
siage showing a connection between the fused carpogonial branch and the auxiliary cell. and 
formation of the first gonimoblast initial (A30350). C. Development of tetrasporangial initials 
(A30550). D. A mature tetrasporangium (A30550). Champia insignis. E. Surface view of a 
branch apex showing initials (A12237). F. Section of male thallus showing development of 


spermatangia (412237). 


ment cell is in pit-connection with it. In older 
parts, some cortical cells may produce small 
outer cells from their corners, but the coricx 
remains essentially only one cell thick. 

In older branches, rhizoidal cells develop 
from peripheral diaphragm cells and form a 
loose layer lining the inner side of the cortex 
(Fig. 1D), as in the type species. 


Branches arisc from the region of the dia- 
phragms, following development of a group of 
apical initials from the cortical cells. 

Procarp and carposparophyte 

Cystocarpie specimens appear to be rare, und 
only one female specimen with very young 
cárposporophytes has been available. The 
tarpogonial branch is 4-celled and borne on a 
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supporting cell which also bears the auxiliary 
mother cell with its auxiliary cell (Fig. 24). 
Following fertilisation, the cells of the carpo- 
gonial branch fuse and a connection between 
the fused carpogonial branch and the auxiliary 
cell is formed (Fig. 25). and the first gonimo- 
blast cell is cut off from the auxiliary cell. 
Early post-fertilisation development is accom- 
panied by division of the surrounding cortical 
cells to form the pericarp (Fig. 24), and in 
the One specimen (Stenhouse Hay, S. Aust, 
3-7 m deep, Kraft, 18.1.1973: ADU, A44564) 
observed with cystocarps, the structure of the 
pericarp and carposporophyte is typical af 
Champia and very similar to the illustrations 
of Bliding (1928) for € porvula. 
Spermatangia 

Spermatangial plants have not been ob- 
served. 
Tetrasporamgia 

"Lletrüsporangia develop hy enlargement of 
cortical cells (Fig. 2C, D) and are tetra- 
hedrally divided, 66-120 jam in thameter when 
mature, and scattered in younger branches. 


NOTES ON CHAMPIA COMPRESSA 

Champia compressa Harvey (1838: 402; 
1847: 78, pl. 301 was first recorded from Aus- 
tralia by Harvey (1863, synop,: 27) on the 
basis of specimens from Western Australia 
(Clifron, and Alg. Aust. Exsicc, 250A] and 
from Port Fairy, Vic. (Alge. Aust. Exsicc. 
250D). Since then, C. compressa has heen 
recorded from Australia by the following 
authors, probably largely on the basis of Har- 
vev's records: Gatnet 1971: 96. Lucas 1909; 
34. Lucas & Perrin 1937: 205. Muy 1947; 
275; 1965: 362. Sander 1880; 17(7?). Tisdall 
1898. 506. 

Hawever, comparison with material of 
Champia compressa from St James, Simons- 
iawn. S. Airin (G. Dieckmann, 29.31.1973; 
ADL, AS44601) shows that the Australian 
records almost certiinly are not C. compress. 
The South African species has strongly com- 
presse hranches with numerous central longi- 
tudinal filaments scattered across the dia- 
phragms. Harvey's Western Australian speci- 
mens also have central longitudinal filaments 
tnit (he hrünches are only slightly campressed, 
They agree in these features with C. viridis C. 
Agardh, and are very similar lo young, well 
displayed, specimens of this species from else- 
where in southern Austria, Harveys Alg. 
Aust. Exsice. 250D (in TCD) from Port Fairy, 
Vis, includes €. viridis as well as same plants 


which are not a Champia, and one specimen of 
250D in BM is C. zostericola. 

Other records af C. compressa from south- 
ern Australia probably apply to C. viridis if the 
specimens have central longitudinal filaments, 
but the records of May (1947, p. 275. 1965, 
p. 362) from N S.W. apply to a separate spe- 
cies which may be unnamed. This small, irri- 
descent species, with branches attached to 
others hy haptera, does not have central longi- 
tudinal filaments aim! is only slightly com- 
pressed. It is thus distinct from both C, viridis 
and C. compressa, and also differs from the 
very strongly flattened subtropical C. vieillardiz 
Kuetzing, which from material from the Solo- 
mon Islands (Womersley & Bailey 1970, p. 
321) is so Strongly Mattened that the dia- 
phragms are only 2—4 cells across in the direc- 
tion of flattening of the thallus, and Jongi- 
tudinal filaments are almost entirely around the 
periphery, 

It is therefore considered that Chanzpla com- 
presse does not occur on Australian coasts, 
Other records of this species trom outside 
South Africa also need checking; the record of 
Weber van Bosse (1928, p. 477) from Borheo 
is probably C. wieéllardé, and thal af Joly 
(1965, p. 176) from Brazil probably applies 
to à different species. 


Champia insignis Lucas 1931; 409, pl. 25. fig. 
1. Guiler 1952: 94. Lucas & Perrin. 1947: 
207. May 1965: 362. 

FIGS 24, F, 114 

Thallus (Fig. 11.4) with one to several main 
axes fo 18 em high, arising from a small, ilis- 
coid te slightly lobed holdfast on pebbles or 
shells; branches of pyramidal form, with lower 
laterals often similarly branched; thallus adher- 
ing closely to paper, colour red-brown (her- 
barium specimens) to “bright purple” (Lucas). 

Axes 3-5 mm in diameter, subterete (possibly 

slightly compressed], lincar, bearing alternate 

or opposite laterals mostly $-| cm apart and 
sub-distiehously arranged along the axes, often 
somewhat denuded towards the base. Main 
jateral branches usually with a slender stalk 
(Fig, tt), then broadening, linear or gently 
lapering, usually 3-3 mm in diameter, with & 
rounded apex. Lesser branches similar but slen- 
derer and shorter. Diaphragms apparent 
throughout most of the thallus, 2-3(—4+) min 
apart in older parts, 1—2 mm apart in younger 
branches which are slightly constricted at the 
diaphragms. Cortex essentially one cell thick, 
the cells subpolygonal in surface view, mostly 
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50-100 4m long and 35-50 „m broad, cutting 
off 1-3 small cells from their outer corners and 
more numerous such cells near the thallus hase. 
Longitudinal filaments scattered throughout the 
diaphragms, consisting of several (?) cells he- 
tween diaphragms, 

Cywocarps scattered over the — lesser 
branches, conical to urccolate, ostiolate, 1—11 
mm in diameter; catposporophyte branched 
with luwer sterile cells and terminal carpo- 
sporangia, 

Spermarangla cut off from cortical cells (Fig, 
2E) und Jorming collardike patches on either 
side of the diaphragms of lesser branches. 

Tetrasporangia scattered over the lesser 
branches, tetrahedrally divided, 50-100 jm in 
diameter, 

Type locality. R, Derwent Estuary, Tas. 
(“Sandy Bay, Hobart. Oct. 1925" on type 
sheets, ) 


Lectotype. Herb, Lucas, NSW, 136559. Syn- 
types (c) in NSW 1136538) and ADU 
(A12237). 


Disrribuioan. Only known from the type col- 
lection and the following Tasmanian collec- 
tions; D’Entrevastewux Channel, Nov, 1910 
INSW,. 126561); Browns River, Lucus, Oct. 
1923 (NSW, 136562); and Snug, Lucas, Aug. 
1925 (NSW, 136560). Two specimens in the 
BM, labelled “Tas, Oldfield”, one numbered 81. 
are probably also from the Derwent Estuary. 
The species appears to be known only from, 
or just south of, the Derwent Estuary, 

Lucas did not specify type material, but the 
one now selecied as lectotype is the cystacarpic 
specimen illustrated by Lucas (1931, pl, 25. 
fiz, 1), 

The above description is compiled from that 
of Lucas (1931, p, 409) and study of the type 
and other material in NSW and ADU, C. insig- 
niy has apparently not been collected recently. 
but it seems to be a quite distinct species, It 
resembles C. viridis in having peripheral! and 
central apical cells (Fig. 26) producing longi- 
tudinal filaments scattered across the dia- 
phragms, bul differs m form and dimensions 
and in being essentially distichously branched. 
Lucas (1931, p. 409) refers to the whole plant 
as being "compressed". It is desirable, however, 
that liquid preserved collections should be stu- 
died to confirm such aspects. 

The BM specimens agree well with the type 
collection though the lateral branches do not 
appear to be themselves distichopsly branched, 


und the main hraches are basally constricted 
hut scarcely stalked; they are eystocarpic, In 
carposporaphyte strtigture and the ostiolate 
Cystocarp. C, insignis appears to conform well 
with Champia. 


Champia affinis (Hooker & Harvey) J, Agardh 
1876; 304. De Toni 19002: 75, pl, 5, fig. 2; 
1900b: 559; 1924: 307, Guiler 1952; 94. 
Harvey 1855a: 545(7); 1859: 307; 1863, 
synop.: 27, Kylin 193]: 28, Lucas 1909; 34; 
19299: 19; 1929h: 50, Reinbold 1897; 53; 
1899: 45, Sonder 1880: 17. Tisdall 1898: 
506. Wilson 1892: 180. 

Chylocladia afficit Hooker & Harvey 1247; 
402. Harvey 1847- 79, pl, 29(7). 

Lorentaria affinis (Hooker & Harvey) Kuet- 
ving 1849: 863, J. Agardh 1852: 730. Sonder 
1853; 693, 

Gastroclonium affine (Hooker & Harvey) Kuet- 
zing 1849: 866, 

i ev ahis kaliformis sensu Harvey 1844b: 


Champia obsoleta. Harvey 1859: 307; 1863, 
synop,; 27. J, Agardh 1876: MM. De Toni 
19005; 75, pl. 5, fig. 3; 1900b- 559; 1924: 307. 
Guiler (952; 94, Kylin 1931: 28, pl. 1S, fig, 
A5, buras 1909: 14; |]929a: 19; 1929b: $0. 
Lucas & Perin 1947: 206. May 1965: 362, 
Reinbold 1898: 45. Sander 1880; 17. Wilson 
1898- 506. Wamersley 1950; 176: 1966: 150. 


FIGS 3, 4, 118, 12 


Vhallas (Pigs 11B, 124, B) erect, usually 
43—15(—40) cm high, with one to several main 
axes from a small discoid holdfast, erey-red to 
purple in colour, adhering to paper: usually 
growing on rock or on Arnphibolis, rarely on 
Posidonia. Axes usually densely and irregularly 
radially branched for 3 or 4 ofders, branches 
ot pyramidal form (more spreading in plants 
on seagrasses), often denuded below: axes 
1-3} mm, branches 4-l4 mm, and lesser 
branches 1-5 mm, in diameter, all branches 
slightly basally constricted and tapering to 
rounded apices. Diaphragms usually fairly dis- 
tinct in lesser branches, obscured on older 
axes, (4-)1-14(-2) mm apart (segments 
(4—)1—13 times as long as broad}, thallus con- 
stricted at diaphragms except on older axes, 
Cortex of a layer of large suh-ovoid cells, 
(20-)25—10(-60) pm across and a sparse 
layer of outer small cells around margins al 
inner cells in young branches (Fig. 37, 1), be- 
coming more or less continuous on older parts 
(Fig. 3G-/) and near bases of old plants 2—4 
cells thick (Fig. 3E). Longitudinal filaments 
usually confined to periphery of the dia- 
phragins (Fig, 3C), rarely with 1 or 2 within 
the periphery, usually with two (occasionally 
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Fig. 3. Champia affinis. A. Longitudinal section of a branch apex showing the development of cortex, 
longitudinat filaments and diaphragms {A42994). B, Surface view of a branch apex showing 
apical cells (A42994). C. cross section of a mature branch showing a diaphragm with peri- 
pheral longitudinal filaments and small outer cortical cells (^42994). D. Longitudinal section 
of mature branch (A42993). E. Lonuitudinal section of an old axis showing several layers of 
cortical cells (A42997). F. Surface cell pattern of type specimen (Gunn, in BM) 10 segments 
from a branch apex. G. Ditto, 30 segments from a branch apex. H. Ditto for Harvey, Alg. 
Aust, Exsicc. 2521 from Georgetown, Tas, as C. obsoleta, 30 cells trom a branch apex. 7. 
Ditto for A42990, 10 segments from a branch apex. 
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one or three) complete cells and two part cells 
herween the diaphragms. 

Cystocarps sitigle, Scattered over lesser 
branches, subspherical to urceolate, 1-13 mm 
long, 1-13 mm in diumeler, with: a distinct 
ostiole (Fig. 4C). 

Spermatangia (Fig. 4E) in patches aronnd 
branchlets. on either side of diaphragms, often 
cnvering most af the segments. 


Tetrasporangia scattered over — hranches, 
60-80 um in diameter (Fig, 4F). 
Leciotype — locality. — Georgelown, Tas, 


(Gunn). 

Leclotype, BM, 

Distribution, Fiom King George Sound, W. 
Aust, to Western Perl, Vie. and around Tas- 
mania. Generally found in shallow water on 
reels on rough-water cousts, rarely epiphytic on 
Pasidonia or robust algae. 

C, affinis was reported from New Zealand 
hv Harvey (1855b, p. 236) and recently hy 
Chapman & Dromgoole (1970, p. 145). There 
are also specimens in BM from New Zealand, 
but while they appear closely related to C. 
uffinis there are differences in form, Detailed 
comparisons of liquid-preserved material are 
needed lo establish the relationships of the New 
Zealand plant, 

Hooker & Harvey (1847, p. 402) hased €, 
affinis on plants From Georgetown, and a cevysio- 
carpic plant in BM has been selected as lecto- 
type (Fig. 118). Other specimens in BM and 
in TCD are syntypes, The type specimens are 
Of loose, spreading form and typical of plants 
from moderately sheltered conditions: the dia- 
phragms are nol vozspicuous and the wall has 
an outer layer of small celis which becomes 
conunuous in older parts, 

Some of these Georgetown specimens are 
referied by Harvey to C, obsoleta, which he 
described (1859, p. 307) on the hasis of 
thallus structure and cvstacarpic plants, refer- 
ring ta "Alg. Exsic. n. 252" and the following 
localities: 

“HAL, Georgetown. Southport, C, Sinart, 


DISTRIB, Part Fniry. Victoria. W.f2.H." 

‘The critical specimens in TCD inciude 

|. "Georgetown. Sept. 1848. 252 [". This speci- 
men (Fig. 124) was previously considered 
ihe lectoivpe (by H.B.S.W. in 1952). but is 
lelrasporangial and has no name on the 
sheet; it is an old plant but is C. affinis, 
being very similar to the type of this species. 
Another specimen labelled “Georgetown, 


V.D.L. 252 |" i8 also an old, bultered speci- 
men, probably of C. affinis, 
2."Soulhport, V.D.L. C. Staart’—four speci- 
mens, two with "C, obsoleta" on the sheets, 
and which ure C, alliris. They are all tetra- 
sporangtal and do not maich the type des- 
cription at all well 

3. “Port Fairy, Vic. W.H.H, 252 D"—five speċi- 
mens, 3 tetrasporangial and 2 cystocarpic: 
lese match the description well and include 
the only cystocarpie specimens ln TCD. One 
letrasporangial specimen has "Champia ohb- 
solera" on the sheet. 

On the hasis that the lectotype specimen of 
C. obsoleta should have Harvey's number 252 
an i£ and should also agree well with the type 
description and be eystocarpic, one of the two 
Par Fairy specimens (Fig, 128) is now 
selected as the lectetype and the other Port 
Fairy specimens are then syntypes. 

In deseribing C, ahsaleta, Harvey (1859, p, 
307) stated “perhaps only a variety of C. 
affinis", and Kylin (1931. p. 28) doubted that 
they were distinez species. Study of Harvey's 
Georgetown material, the Port Fairy specimens 
of C. ohsoleta, and knowledge of this common 
species along southern Australian coasts, sug. 
gests strongly that only one species is involved, 
and C. obsoleta is therefore reduced to syno- 
nymy. C. affinis occurs mainly on rocks and 
platforms at about low tide level, and under 
rough-water conditions in such habitats. it is 
of pyramidal form and grey-purple in colour, 
us Harvey (1859, p, 307) noted. While nor- 
mally epilithic, it occasionally occurs on other 
robust algae or on the seagrass Aniplhihalis, 
and some of Harvey's Georgetown specimens 
were growing on Pesidenic. While there appear 
to be no structural differences between these 
forms on seagrasses and the rough-water forms, 
the former are more loosely branched ani nf 
more spreading habit. 

The type specimen of €. affinis shows num- 
erous small outer cells cut off from the primary 
cortical cells (Fig. 3F, G), but nnt as many ws 
in rough-waler forms (Fig. 37). However, the 
habit, lack of clearly visible primary corlicul 
cells and obscuring of the diaphragms in most 
of the thallus, are features of €, affinis as 
understood here. and differentiate this species 
from C. zestericala (sec helow), The type of 
C. affinis and other specimens (e.g. in ADU) 
from Georgetown in Tasmania, Pert Phillip 
Heads in Victoria. and near American River 
inlet om Kangaroo Island, appear to represent 
relatively yalm water. forms of the species. 
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and the type of C. obsoleta to represent rough- 
water forms of more pyramidal habit and with 
more prominent outer cortical cell layers. 

Some specimens of Chwnpia, epiphytic on 
Posidonia, resemble C affinis in that the seg- 
ments are nol distinct and a moderate number 
of outer cortical cells are present, The segments 
ure, however, often distinctly longer than in the 
type of C. affinis, being 2—3(—4) times as long 
as broad, The longitudinal filaments often con- 
sist of 2-3 complete cells between the dia 
phragms, and the primary cortical cells are 
moderately conspicuous. Most of the planis 
with these charucterislics are small and pos- 
sibly young. though often fertile, For the pre- 
sent they ate regarded as probably à form of 
C. affinis, but further studies on their seasonal 
growth and variation is needed. The specimens 
concerned include: Port Lincoln, S. Aust, 
4-12 m deep, on Posidonia (Shepherd, 
23.viii.1975; ADU. A46561, A46567, A46570), 
and Pig L, American R, inlet, Kangaroo l., S. 
Aust. (Womersley, 17.,1947; ADU, A4467), 

C. affinis differs from the other. common 
southern Australian specics. C. zestericela, in 
its habit, lack of hooked branches, amd thick 
(2-3 lityered) cortex which obscures both the 
diaphragms and the large primary cortical cells, 
The lutter species is discussed further below, 
bul very occasional plants with intermediate 
characters do occur, Harvey's Alg Aust. 
Exsicc. 253H, dislributed as C. affinis, is typical 
C. zostericole, and this has led to considerable 
confusion, 

J. Agardh (1876, p. 304) distinguished two 
varieties of C, affinis (var, a affinis and var. B 
intermedia) on the proportions of ihe articuly- 
tions and density of letrasporangia. Both these 
features ure Unsatisfactory characters to separ- 
ate varicties, and Kylin (1931, p. 281 con- 
sidered var, fnteraredia as intermediate between 
C. affials and C. ebyeleta. These varieties da 
nor uppear worth distinguishing from the spe- 
cies. 

Hooker & Harvey (1847, p. 4021, following 
description of C. «finis, also described var. 
arcuata. This varicty is considered. specifically 
distinct and ts relegated below to the synonymy 
of C. zesrericola Harvey 


STRUCTURE AND REPRODUCTION 

Material studied: Cape Lannes, S. Aust, low 
eqlittoral (Reecriua, 1011973; ADU, A42993 
and |24451973; ADU, A429905; Nora Creina, S 
Avast, lewer enhnornh (Reedman, 12,7),1973; 
ADU, A429944); nnd Pennington Bay, Kangaioo 
1, S. Aust, low ewlittoral on reef (Reedman 
13.i¥,1973; ADU, A42997). 


Thallus development 

There ure 12-16 apical initials (Fig. 35) 
which form 4 peripheral ring of longitudinal 
filaments; only very occasionally have filaments 
been seen within the periphery öf the dia- 
phragms. Fhe initials segment (Fig, 34) as do 
the peripheral apical initials in C, viridis, bul 
the cortical layer of large cells cuts off small 
outer cells, at first around their outer margins, 
bul a more or less continuous layer of small 
cells occurs on mature parts (Fig. 3G I). and 
near the base (especially in alder plants) a 
corlex several cells thick is developed (Fig. 
35). Hairs are commonly formes from outer 
corlical cells near brunch apices. The dia- 
phragms are formed usually by every third or 
fourth cell of the lungitudinal filaments (Fia. 
34, D), leaving usually two or three complete 
cells between the diaphragms, each cell com- 
monly bearing a gland cell. Rhizoidal develop- 
ment within the cortical layer has not been 
observed. 

Branches arise from the region of the dia- 
povagms, where a ring of outer cortical cells 
becomes meristematic and forms the apical iñi- 
uals of the branch. Branching eccurs irregularly 
and often densely on all sides 


Procarp and carposporophyte 

The supporting cell (Fig. 44) is u large 
cortical cell in primary pil-conneciion with a 
longitudinal filament, and 4s generally attached 
opposite a gland vell. The cystecarps thus lie 
between the diaphragms of a branch, and 
cystocarpie plants are common, The support- 
ing cell is multinucleate and densely cytoplas- 
mic, and cuts off a 4-celled. curved, curpa- 
gonial heunch (Fig. 44), of which the first cell 
is binucleate and the other three uninucleate, 

The supporting cell alse produces a multi- 
nucleate, densely cytoplasmic auxiliary mother 
cell (Fig. 4A). which produces a uninucleate 
auniliacy cell just prior to fertilisation. 

Fellowing fertilisution, the pit-conneclians 
of the carpogonial branch cells enlarge (Fig. 
48) and the cells tend to fuse, Following pre- 
sumed diploidisation of the auxiliary cell, first 
and then second gonimoblast celis are pro- 
duced, and the latter divides further to produce 
a cluster of branched gonimoblast filaments 
tFip. 2C, D). which terminate in uninucleate, 
ovoid  carposporangia, The  earposporangia 
mature simultaneously, but a new gonimolobe 
aammonly develops from the basal cell of the 
monimoblasr and produces u secondary, later 
maturing. smaller cluster of carposporangia. 


84 D. J, REEDMAN & H. B. S. WOMERSLEY 


Á 


sp 
TA 


70 um 


~ 


V e SA. eS 
D P i 
ann / 
Xie 
NM Was |o \ D 
100 gin 50 um 


Fig. 4. Champia affinis. A. Supporting cell with auxiliary mother cell and carpogonial branch 
(A42990), B. Post-fertilisation stage with cells of carpogonial branch fusing (A42990). C. 
Section of an immature cystocarp showing development of carposporophyte from old auxiliary 
cell (A42997). D. A mature carposporophyte showing much-branched gonimoblast with ter- 
minal curposporangia, surrounded by cells of the "tela arachnoidea“ (4442990), E. Section of 
male thallus showing development of spermatangia (A42997), F. Section with a mature tetra- 


sporangium (A42993). 


Vegetative cells adjacent to the auxiliary 
mother cell becomes densely cytoplasmic, and 
assist nutrition of the developing carposporo- 
phyte. Pit-connections between the lower ceils 
of the gonimoblast enlarge considerably but the 
cells do not fuse completely. 

As the gonimoblast develops, vegetative cells 
around its base divide to produce the pericarp. 
Inner cells of this form the cell reticulum, with 
ah outer wall several cells thick (Fig. 4C). 
The mature cystovarp has a well-defined 
ostiale. 


Sperinatangia 

Spermatangial mother cells are cut off from 
the small outer cortical cells to form a con 
tinuous layer over the branches, and each cuts 
off 2-3 ovoid spermatangia (Fig. 4E). Usually 
the entire spermatangium is shed. 


Tetrasporangia 

Tetrasporangia (Fig. 4F) develop by 
enlargement of inner cortical cells which deve- 
lop several secondary pit-connections with id- 
jacent cells. They are tetrahedrally divided, 
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wilh ie thick gelatinuus sheath, and usually 
densely seattered over the branches. 


Champia zostericola (Harvey) comb. nov. 
Lomentaria zoslericola Haivey 18553; 
1863, synap.: 26, J, Agardh 1876: 632. 


CGastroclonium (?) | zostericolum (Harvey) De 
Toni 1900b: 567, 


as tostericeiy €(Hurvey) Kylin 1931: 


545, 


Chylocladia — affinis var, arewata Hooker & 
Harvey 1847: 402. Womersley 1566: 150. 
Lomentaria affinis sensu. Kuetzing 1865: 
B6d-f. Sonder 1855: 523, 

Champia affinis sensu King et al, 1971: 122. 
Lucas & Perrin 1947- 206, fig. 7j, May 1965: 
362. Shepherd & Womersley 1971: 163. 
Womersley 1950: 176. 

Champia parvula sensu Harvey 1855a: 545 (in 
part). 


3l, pL 


FIGS 5, 6, 12C, 13 


Thallus (Figs 12C, 13) usually spreading 
and forming irregular clumps with several 
branches from the entangled base, sometimes 
with one or more erect axes and spreading 
laterals, commonly & to 20 cm high, grey-red 
to red in colour, normally epiphytic on the sea- 
grasses Posidonia and Amphibolis or on larger 
algae, possibly on rock; attachment at first by 
means of a small discoid holdfast with one to 
several axes, later attaching by small adventi- 
tious multicellular pads to the seagrass or itselt. 
Axes usually 14-3(-5) mm in diameter, 
branches only slightly slenderer and ullimate 
branches 3-2 mm in diameter, branches 
slightly basally constricted and with rounded 
apices; mature planis normally with some ta 
many branches ending in recurved (“hooked”) 
tips (Fig, 13); young branches distincily con- 
stricted at diaphragms, segments mostly (3—) 
1-14 times as long as broad. Diaphragms dis- 
tinct except in oldest parts of some plants, 
4-1 +(—2) mm apart, Cortex single layered, of 
relatively large angular cells [40-60(—75) pm 
across und mostly (13—)2—4 times as long as 
broad] which sre usually arranged more or less 
in longitudinal rows (Fig. SE-H). Near the 
apices, each cell usually cuts off a single, reln- 
lively small cell from near a corner, and fur- 
ther such cells develop on older parts; how- 
ever, the essentially single layered cortex ol 
latge cells is maintained throughout most of 
the plant (Fig. 5F, H). Longitudinal filaments 
confined tö periphery of the diaphragms, rarely 
with odd ones more centrally placsl, with 
generally one complete cell and two part cells 
between the diaphragms (Fig. 5C), 


Cysiocurps subspherical lọ slightly conical, 
basc hroad and slightly constricted, 2-1 mm in 
diameter, 

Spermatangia scattered over smaller branch- 
lets, as extensive patches ar collar-ike sore 
around the diaphragms, 

Tetrasporangia — scattered. over branches, 
60-100 m in diameter. 

Type locality. Rottnest L, W, Aust. 

Type. TCD (Harvey, Trav. Set 195), 

Distribution, From the Abrolhos Islands, W. 
Aust. around southern Australia io Kiama, 
NSW. and around Tasmania. Generally epi- 
phylic on seagrasses or other algae, from low 
tide level ta 41 m deep, generally under slight 
to maderate water movement. 

C. zostericéla i$ based on small plants 3—4 
cm high, growing on Pesidenia (not Zostera). 
The type is No. 195 in Harvey's “Travelling 
Set", and his Alg, Aust. Exsicc, 294A (MEL 
45197) from Fremantle (Fis 13C) ts very 
similar. Harvey was in the vicinity of Fre- 
mantle from April to June 1854, and during 
this period the plants are young (though often 
fertile), but may not show the typical hooked 
branches. Later in ihe year, especially in spring 
and early summer (September to November) 
the plants reach 20 cm in height and nearly all 
plants develop the hooked branches. 

The lectorype (Fig, 134) of var. arcuata 
Hooker & Haiwey of C, affinis has been 
selected from several specimens in BM, It is 
a well-developed specimen, attached to stems 
of Heterezastera (7) and with numerous 
hooked branches. Whereas the type of C. 
zestericola is a young, small plant, that of var, 
arcadia is an older, larger plant of the same 
&pecies, 

The gencral confusion betwecn C. affinis and 
C, zostericola (or C. affinis var, renata) is 
probably largely due to Harvey in his Alg. 
Ausl. Exsicc. listing 253H from Western Port, 
Vic. as C. affinis, whereas these specimens are 
typical C. zostericola. 

In contrast to C. affinis which is usually epi- 
lithic on rough-water coasts und only occa- 
sionally occurs on robust algae or on sea- 
grasses, C. zowericolü is a common epiphyte 
ou Posidonie and oan some larger algae, 
usually in conditions of slight io moderate 
water movement and extending into deeper 
water. 

The presence of hooked branches, the 
clearly septale rhallus almost throughout, the 
essentially one cell thick cortex throughout the 
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Fig. 3. Champia zostericola, A. Surface view of apex of branch showing apical cells (A43556), H. 
Cross section of branch showing cortex, diaphragm and peripheral longitudinal filaments 
(A43556). €. Longitudinal section of mature branch showing single layered cortex, diaphragms 
and longitudinal filaments with gland cells (443556). D. Longitudinal section of an old axis 
showing slight development of small outer cells (A8944). E. Surface cell. pattern of Harvey 
Alg. Aust. Exsicc. 249A (MET. 45197), (0 cells from branch apex. F, Ditto. 30 cells trom a 
branch apex. G, Surface cell pattern of the type. specimen in BM of C. affinis var, arcuaia, 
IQ cells from a branch apex, H. Ditto, 30 cells from a branch apex. 


plant with Few small cells lying largely between 
the primary ones, und the cortical cell dimen- 
sions and arrangement. characterise this spe- 
cles, bur occasional plants occur without 
hooked branches. While most mature plants 
have several vague axes from their entangled 
bases, some (from Tasmania abd Port Phillip 
Heads in particular) do have well developed 
main axes with abundant laterals. Such plants 
commonly (but not always) have hooked 
branches and have the single-layered, large- 
celled cortex typical of C zostericola. How- 
ever, the number of small cortical cells cut off 


from the larger ones does vary somewhat, and 
very occasionally planis intermediate in this 
respect with C. affiris are found (see under 
C. affinis), 

C. zostericola shows the variation in form 
which occurs in many other algal species dis- 
tributed along all of southern. Australia, ie. 
the western specimens are generally smaller 
and less robust, and in the east, especially near 
Port Phillip Heads and in Tasmania, larger and 
more robust plants oceut. 

Variulion ip diameter of the branches and 
akes i$ Considerable, probably largely depend- 


SOUTHERN AUSTRALIAN CHAMP/4 AND CHYLOCLADIA 89 


ent on age, bul branches are normally over 
1 mm thick. However, new growth on older 
denuded branches may be slander and only 
about + mm thick, as shown on several coj- 
lections from Pearson T., S. Aust. in ADU. 

Many references to Champia affinis apply, at 
least in part, to C. zostericola rather than to 
true C, offinis (sec above), Probably most Avs- 
tratian records Of C, parvula also apply to 
young plants of C. zostericole, though some 
may apply to slender C. viridis. 


STRUCTURE. AND REPRODUCTION 
Material sindied: Point Peron, W. Aust, drift 
(Garden, 15,xi.1968; ADU, A34256); Port Noar- 
lunga, S. Aust, 6-7 ni deep on jetty piles (John- 
son, 15.5,1973; ADU, A43556); Marina, 3. Aust, 
dott (Homersley, 26.x.1975; ADU, A466465). 
Thallus development 

There ate 14-20 apical initials (Fig. 54) 
Which form a peripheral ring of longitudinal 
filaments (Fig. 58). with only occasionally an 
odd inner one, The initials segment as in C. 
affini: and a single layer of large cortical cells 
ix formed, arranged more or Jess in longitudinal 
lines (Fig. SE-H). Fairly near the apices, these 
cortical cells hecome angular and cut off from 
à comer a smaller cell, which remains essen- 
tially in the layer of larger cells (Fig, SE-H}. 
The smaller cells ave at first similar in number 
to the larger primary cortical cells, but later 
more may be formed; however, the cortex 
remains essentially only one cell thick throug- 
out most of the thallus (Fig. 5C, D). The dia- 
pheagms ute formed usually from alternate 
longitudinal filament cells, so that there is ane 
complete longitudinal filament (with a gland 
cell) and two part ones between successive 
diaphragms (Fig. 5C). The relatively thin. 
essentially single layered cortex results in the 
primary cortical cells being visible throughout 
most of the plant, and the diaphragms are also 
conspicuous, Rhizoidal devclopment within the 
cortex does not occur. 

Branches arise from the region of the dia- 
phragnis, with their apical cells differentiating 
from the cortical cells. Near the base of en- 
tangled thalli, small branches may develop into 
haustoria] pads of tissue and attach to other 
branches or to the host. 

Many of the branch apices are curved or 
hooked (Figs 138, 144), and in some cases 
these aid in attachment, The only structural 
difference in hooked branch ends appears to be 
that on the convex side cach segment has à 
greater number of cells than on the concave 
side, 


Pracarp and carposporophyte 

From the limited female material available, 
the supperling cell of the procarp appears to 
be a large cortical cell, which produces the 
Carpogonial and auxihary cell branches (Fig, 
64). Following fertilisation, the pit-connec- 
lions of the carpogonial branch cells enlarge 
(Fig. 68) and the cells Fuse, with à connection 
forming from the old carpogonium to the auxi- 
liary cells (Fig. 6C). 

The diploidised auxiliary cell cuts off à first 
gonimoblast cel] which divides again (Fig. 
6D) to initiate several branched gonimoblast 
filaments with the niature filaments terminating 
in single carposporangias (Fig. 6E) which 
mature simultaneously. New gonimolobes are 
produced from the base of the gonimoblast and 
mature later, Some darkly-staining and possibly 
nutritive cells occur around the base of the old 
auxiliary mother cell. 


At an early stage in development of the pros 
carp. cells are cut off from the surrounding 
cortical cells to form the protective pericarp 
(Fig. 6D). The inner cells of the pericarp form 
a reticulum. (the "tela arüchnordea") which is 
gradually absorbed by the developing carpo- 
sporophyte (Fig. 6E}, and the outer 2-3 layers 
remain as the cystocarp wall, with a distinct 
apical ostiole. 

Spermatangia 

Spermatangia are formed as in other species, 
with small cells heing cut off around the mar- 
gins of the cortical ceils and then producing 
branched chains of spermatangial mother cells 
over the surface, from which the clougate 
spermatangia develop. 

Tetrasporangia 

The tetrasporangia develop by enlargement 
of cortical cells (Fig, GF) which protrude 
within the cortical layer, and they divide tetra- 
hedrally (Fig. 6G). 


Champia parvula (C. Agatdh) Harvey 1853: 
76. J. Agardh 1876; 303. De Toni 1900hb; 
558, Newton 1931: 439, fig, 263. Gayral 
1956: 485, pl. 134. 

Chondria parvula C. Agardh 1824: 107, 


Chyloclidia parvula (C. Agardh) Hooker. Hur- 
vey 1849: pl. 210, 


Type locality. Gades (Cadiz), Spain. 

Type. Herb. Agardh, LD, 26022, 

Distribution. C, parvula appears to be the 
only species of Chumpia known from Enropean 
coasts, and hus heen recorded from most tem- 
perate and tropical coasts of the world. 
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Fig. 6, Champia zostericola. A. Supporting cell with auxiliary cell branch and carpogonial branch 
(A43556). B, An early post-fertilisation stage showing fusions between cells of carpogonial 
branch (A43556). C. Post-fertilisation stage with fused carpogonial branch and connections to 
auxiliary cell (A43556). D. Young gonimoblast within developing pericarp (A43556), E, Older 
carposporophyte with terminal carposporangia, within pericarp (ostiole not in section) 
(A43556). F. A young tetrasporangium (A34256). G. Mature tetrasporangium (A34256). 
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The following references credit C. parvida 
t southern Australia, but probably all apply 
to Other species, mainly 10 small specimens ot 
C. zostericola; Wi inost cases it is Hot possible 
to clarify these references 

Guiler 1952; 94. Harvey 1855a- 545; 1859; 

307. Lucas 1909: 34; 1929a: 19; 1929b: 50. 

Lucas & Perrin 1947- 206, fig. 70. May 1965: 

362. Reinbold 1897; 53. Sonder 1846: 176; 

(S80; 17. Tate 1832; 18, Tisdall [898; 506, 

Wiüson 1892: 180. 

C. parvula is generally recognised às a rela- 
lively small and variahle species, and herbar- 
ium specimens credited to it vary in size, 
depgrec of branching, proportions of the seg- 
ments and distinctness of the diaphragms, and 
in the size of the cortical cells and degree of 
outer cortical development. Harvey (1849, pl. 
210; 1853, p. 76) commented on the variability 
of this species, In. comparisons with southern 
Australian taxa, liquid preserved material from 
He Verte, Rascoff, France (/. Feldmann, 
14.3.1974; ADU, A46057) has been taken us 
representing the species in western Europe. 
This specimen has longer segments (about as 
long as broad) than shown by Gayral (1966, 
pl. 1345 bul distinctly shorter than illustrated 
by Harvey (1849, pl. 210), and the dia- 
phragms and cortical cells are distinct through- 
out the plant, with relatively slight development 
of small outer cells. There are usually two com- 
plete lonintudinal filament cells between ihe 
diaphragms, and the longitudinal filaments are 
confined lo the periphery of the diaphragms. 
The most detailed account of C. parvada is by 
Bliding (1928) who studied material from 
Woods Hole, U.S.A. Bliding’s description and 
illustrations appear to agree with the Ue Verte 
specimen. 

In spite of the several references ta C. par- 
vala in southern Australia, it now seems clear 
that typical forms of this species do not occur 
here. Young and small plants of C. zoyericola 
do show some similarities, but are generally 
broader, more robust, and when mature have 
numerous hooked branches. Also. C. zosteri- 
cola his usually oniy one complete longitudinal 
filament cell between the diaphragms, and the 
cortical cells are lurger, Some small forms of 
C. affinis alsa approach C. parvula but can be 
distinguished on their greater outer cortical 
development. Harvey's specimens referred to 
C. parvula appear to be slender farms of either 
C. zostericola av C, viridis. 

However, a distinctive taxon occurs epi- 
phytic on Amphibolis at Tipaca reef in Spencer 
Gulf, South Australia, and it appears best to 


designate this as a distinct variety of C. par- 
vala, ta which if seems more closely allied than 
to the larger €L zostsricola. Fulure studies may 
show that tt should be recognised as & disti net 
species. 


Champia parvula var. amphibolis yur. nov. 
FIGS 7, 144 


Thallus (Fig. 144) erect, spreading, 3-11 
cm high, with one tọ several much-branched 
maih axes arising from a small discoid hold- 
fast on stems of Amphibolis, red ta red brown 
in colour, adhering to paper; occasional attach- 
ments by haustorial pads occur, Ares densely 
and itegularly radially branched to 3 or 4 
orders. with alternate, opposite or occasionally 
whorled branches: axes 1-14 mm in diameter 
below, tapering gradually to branchlets |;/3—4 
mm in diameter, Young branches slightly ci- 
stricted at diaphragms, segments 1—14 times as 
long as bread, branch ends usually straight bul 
rarely hooked, apices rounded. Dlapiiragens dis- 
tinct throughout most of the thallus, somewhal 
obscured near bases of older plants, Cortex of 
a layer of angular cells 25-90(-50) pm across 
and ¢1—)2-3(—4) times as long as broad, with 
small cells cut off from their corners, and on 
older axes developing a continuous outer cor. 
tical layer (Fig, 7D) which in oll plants may 
be 3 cells thick. Longiridinal filaments con- 
fined ta periphery of diaphragms, developed 
from 10-15 apical cells, usually with two (—3) 
complete cells and two part cells between the 
diaphragms (Fig. 7C). 


Cystucarps single, subspherical tò urceolate, 
scaltered over younger branches, 1—]3 mm 
long and 4—1 mm in diameter, ostiolaie. 


Spermatengla forming sor Over several stg- 
ments near the apices of young branches, 


Terrayporengia seattered in young branches, 
75-120 um in diameter, 


Thallus erectus, effusus, 3-11 em altus ex hap- 
tere parvo discoideo in Amphibole. Axes irregu- 
eulanier ramosi, 1-11 mm in diametro, ramuli 
1/3-4 mm in diametro: segmenta I-14 plo 
longlora quam lata, Diaphragmata conspicua. nisi 
prope bases plantarum veterum. Cortex compositus 
cellularum angulosarum 25—40(—501 »m Jalarum, 
(1-)2-3(-4) plo longiorum quam latarum, parvas 
cellulas in angulis ferens, ad 3 cellulas crassus in 
parlibus veteribus crescens, Filamenta longitudin- 
nlia tantum in margine, 2(—3) cellulas totas inter 
diaphragmata habentia. Cystocurpiy subglobosa vel 
urceolata, dispersa, 3 13 mm longa et 4 J mm it 
dinmetro. ostiolata, Spermatangla im soris fasci- 
culata prope epices ramulorum, Telrasporangia 
75-120 em in diametro dispersa. 
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Fig. 7, Champia parvula var. amphibolis, A. Surface view of branch showing apical cells (A41276). 
B. Cross section of branch showing diaphragm, cortex and peripheral longitudinal filaments 
(A41276). C. Longitudinal section of a branch showing single-layered cortex, diaphragms, and 
longitudinal filaments with gland ceils (A41276). D. Longitudinal section of older axis show- 
ing two (—3) layered coriex (A37291), E, Post-fertilisation stage showing fusions between 
carpogonial branch cells and connection to auxiliary cell (A38255). F. Young gonimoblast 
(A38255). G. Mature cystocarp (ostiole not in section) with carposporophyte bearing terminal 
carposporangia (A38255). H. Section of male thallus with spermatangia (A41276). J. Mature 
tetrasporangium (A37291). 
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Type locality. Tipara reef, Spencer Gulf, 5. 
Aust. (Shepherd, 23,xi. 1970). 


Type, ADU, A38255. 


Disteibution. Knows fram several collections 
{rom Tipara reef, on Amphibolis antarctica 
and A. griffithii, 5-11 m deep. Young plants 
occur in June, maturing to bushy plants up to 
1l cm high in December. 

Var. amphibelis resembles the more typical 
forms of Champia parvula in being a relatively 
slender plant, mostly irregularly alternately 
hianched, with diaphragms distinct throughout 
most of the plant and segments as long to 
slightly longer than broad, with the primary 
cortical layer of cells cutting off relatively Few 
outer cells (except im old parts), and with 
usually two complete longitudinal filament cells 
between the diaphragms. Reproductively it is 
similar to the account of Bliding (1928) and 
at least superficially to the Ile Verte material. 

it differs from European farms in being slen- 
derer than some, mare profusely branched, and 
in growing on Amphibolis as erect tufted 
plants. Future callections may show that it is 
not confined io this sea-grass and some speci- 
mens of Harvey (in TCD & MEI.) from Fre- 
mantle and King George Sound, W. Aust. (e.g. 
Alg Aust. Exsicc. 254B in MEL, 45307) need 
careful comparison with this varicty and with 
C, zostericola. 

This Australian variety shows slight simi- 
larity to C. zostericola but is very much slen- 
derer than most plants of the latter, only rarely 
has hoaked branches, has longer segments close 
10 the apices and has two complete longitudinal 
filament cells between the diaphragms rather 
than the usual one in C, zosrericola. C. zosteri- 
cola docs occur on Amphibolis, but is more 
churacteristically associated with Posidoniu. 


STRUCTURE AND REPRODUCTION 


Material studied: Tipara reef, Spencer Gulf, 5. 
Aust, on Amphibolis, Shepherd. The type, A41276 
(13.xil.1971) and A347291 (30.1x.1970). 


Thallus development 

The thallus has 10-15 apical cells (Fig. 74) 
which segment us in other species to form a 
peripheral ring of longitudinal filaments (Fig. 
78). with diaphragms forming usually from 
each third cell and thus with two (occasionally 
three) complete Jongitudinal filament cells 
{usually each with a gland cell) belween suc- 
cessive diaphragms (Fig 7C). The cortex is 
one cell Uncek (Fig. 7C] except on older axes 


(Fig. 7D) and the elongate cortical cells cut 
off. from their corhers, small cells (usuallv 
only one per cell) which lic more er less in the 
layer of primary cortical cells. These small cells 
commonly bear a hair in young branches, but 
such hnirs are lost from older branches. 

On old axes, the primary cortical cells cut 
off an outer, contrnuous, layer ot cells (Fig, 
7D) and this may become two or three cells 
thick, the outermost layer being of small cells, 

Branching occurs from the regions of the 
diaphragms, Mast branches are linear to the 
apex, but occasionally a curved or slightly 
"hooked" branch end occurs. 

The holdfast remains small and discoid, but 
several new axes may develop fram it, Small, 
pad-like haustoria also develop from branches 
of same plants, attaching mainly te other 
branches. 


Procarp and carpasporophyte 

The multinucleate supporting cell develops 
from a cortical cell and hears hoth carpogonial 
and auxiliary cell branches as in other species. 
Following fertilisation, the carpogonial branch 
cells begin to fuse (Fig. 7E) and a connection 
forms between the fertilised carpogonium and 
the auxiliary cell. The diploidised auxiliary cell 
forms 4 first gonimoblast cell which divides 
again (Fig. 7E), and the upper cell forms the 
branched gonimoblast filaments (Fig. 7G] 
which bear terminal catposporan gia. 

Following fertilisation, some vegetative cells 
around the supporting cell become darkly- 
staining, apparently as nutritive cells, Other 
vegetative cells divide to form the pericarp 
(Fig. 7G) which develops as in other species. 
with the inner cells forming the “tela. arach- 
noidea" which is broken or absorbed by the 
developing carposporophvte, A well-defined 
astiole occurs at maturity of the cystocarp, 


Sperinatangla 

The small outer cortical cells, or further cells 
cut off from the primary certical cells, divide 
to form branched filaments of cells cavering 
the surface of one to several segments close ta 
the apices of young branchlets, Each cell of 
these filaments functions as a spermatangial 
mother cell which cuts off outwardly 2-3 
clongate-ovoid spermatangia (Fig. 7H), which 
appear to be shed entire. 
Tetrasporanyia 

Tetrasporangia (Fig. 7/) develop within 
cortical cells which enlarge greatly snil bolge 
within the segments of the thallus. 
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CHYLOCLADIA Greville 

Chylocladia Greville (in Hooker 1833, p. 
397). with the type species C, Auliformir, is 
conserved over Aaglifermis Stackhouse 1809, 
und is distinguished from Champia by the for- 
mation of carposporangia directly from a large 
basal tusion cell (without branched ponimo- 
blast filaments as in Champia) and by the 
eystocarps being  non-ostiolate. Otherwise, 
Chylocladia is similar structurally to Champia. 

While numerous Australian taxa have at 
sume lime been referred to Chylocladia, most 
have been placed im other genera (see Kylin 
1931) or can now (see below] be excluded 
from Chvloclactia- 

However, 2 very distinctive species of Chylo- 
elacia, known from only a few deep-water col- 
lections, has recently been discovered in South 
Austealian walers. 


Chyloctadia grandis sp. nov. 
FIGS R, 9, 14B 


Thallus (Fiz. 148) erect, red-browh to red- 
purple, 20-50 cm high, with one to several axes 
arising from a hard, branched, perennial base 
to 5 em high and 1/3-$ cm thick, attached to 
rock by a discoid holdfast to 14 cm across, 
Axes with opposite or usually whorled lateral 
branches to 10 cm long, similarly branched 
{mainly oppositely or alternately) to a second 
or third order; axes often denuded below, 2-7 
mm in diameter, branches 14-24 mm in dia- 
meter tapering to 2-1 mm in diameter in 
branchlets; all branches slightly basally con- 
stricted, tapering gently to a rounded apex. 
segments 4-12 times as long as broad: 
branches slightly constricted between segments, 
hut diaphragms conspicuous. Cortex in branch- 
lets | cell thick (Fig. 8D), in older branches 
thicker and im axes to 8 cells thick (Fig, 8E): 
cortical cells ovoid, 25—35(—40) ym across and 
1-2 times as long as broad in surface view, 
Longitudinal filaments scattered throughout 
diaphragms, with (1—)2(-3) complete cells 
und two part cells between the diaphragms 
(Fig. 88), with each peripheral filament cell 
connected to the cortical cells by a lateral fila- 
ment. 


Cysocearps scattered over lesser branches, 
spherical to shghily ovoid, i1—1(-13) mm 
across, broad based, without an ostiole; carpo- 
sporangia borne directly on the large, basal, 
fusion ceil, 

Spermatangia unknown. 


Teirasporangie scattered over branches, 
tetrahedrally divided, mostly 150—-200(—250) 
pm in diameter. 

Thallus erectus ad 20-50 cm alus unc vel 
pluribus axibus ex base dura rarnoso et perenni ad 
5 cm altis et 1/3-3 cm latis ortis, haptere dis- 
coideo, Rami laterales im verticillum vel opposite 
dispositi, ad 10 cm longi ct similia ramosi; axes 
2-7 mm, rami 1.5-2.5 mm et ramuli 0.7-1 mm in 
diametro, segmentis 4-14 plo longioribus quam 
latis, plus minus constrictus, diaphragmalibus con- 
spicuis, Cortex ad unam cellulam in ramulis 
Crassus, ad 8 cellulas crassus in axibus crescens. 
Filamenta longhudinalia dispersa, plerumque 2 
cellulus totas inter diuphragmata habentis. Cysto- 
carpia subglobosa 3-1(—11) mm Inta, haud osteo- 
latu. dispersa; carposporangia in cealescenti cellula 
ipsa magna basali portata. Tetrasporaneja in ramis 
dispersa, 150-200(—250) em in diametro. 

Type locality, Tapley Shoal, Edithburg, S. 
Aust., 15 m deep (Shepherd, 2,1,1969). 

Holotype. ADU, A33515. Isotypes to be dis- 
tributed under this number. 

Distribution. Only known from the type col- 
lection [rom Tapley Shoal, and Investigator 
Strait, S. Aust, B'arson, 11 m deep (20.1971; 
ADU, 440995], 23 m deep (28.1.1971; ADU, 
A41G10), and 34 m deep (201-1971; ADU, 
419197). 

Chylocladia grandis appears to be quite dis- 
tinci in ns form, large size, dense branching, 
and in the perennial base which appears 16 last 
for several years, producing one to several 
fronds annually (probably in spring and lasting 
through summer). 


STRUCTURE AND REPRODUCTION 
Material studied: The type and Investigator 
Strait collections. 
Thallus development 
The multiaxral apex of a branch (Fig, 
84, B) includes both a central group of apical 
cells which give rise to the scattered longitud- 
inal filaments, and outer apical cells which pro- 
duce the peripheral longitudinal filaments and 
the cortex. 


een 

Fig. 8. Chylocladia grandis. A, Surface view of an apex showing peripheral and central apical cells 
(A33505). & Longitudinal section of a branch apex showing development of cortex, dia- 
phragms, and longitudinal filaments with gland cells (A33515]. C. Cross section of a branch 
showing a diaphragm with sub-peripheral and central longitudinal lüaments (433515). 2, 
Longindinal view of outer part of a mature branch, showing the lateral connecting filaments 
hetween ihe longitudinal filaments and (he cortex. (433515). E, Lonmtudinal section of an 
axis showing the multi-layered cortex (A33515), 
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Fig. 9. Chylocladia grandis. A, Longitudinal section showing supporting cell with auxiliary mother 
cells und 4-celled carpogonial branch (A33515). B. Post-fertilisation stage showing two auxiliar 
cell branches and remnants of carpogoníal branch (A33515). C. Post-fertilisation stage with 
auxiliary cells bearing young carposporangia. The supporting cell, auxiliary mother cells and 
auxiliary cells are partly fused (A33515). D, A cystocarp with mature carposporangia formed 


directly from the fusion cell, the lobes of which 


probably indicate the original auxiliary 


mother cells (A33515). E. A young tetrasporangium (A39197), F, A mature tetrasporangium 


(A39197). 


‘The 12-16 central apical cells (Fig, 84, B) 
divide transversely and the cells elongate to 
form longitudinal filaments. Each third cell 
usually produces a whorl of diaphragm initials 
which divide further to join with similar 
adjacent cells to form the single-layered dia- 
phragms (Fig. 8B, C). The longitudinal fila- 
ment cells between the diaphragms generally 
produce a single spherical to slightly pyriform 
gland cell (Fig. 8B). 

The 15-20 outer apical cells divide trans- 
versely to form the peripheral ring of Jongilu- 
dinal filaments, but each of these cells, close tà 
the branch apex, divides periclinally to form an 
ouler primary cortical cell initial (Fig. &B). 
This cell divides periclinally again once or twice 
and then the outer cell divides anticlinally to 


form the primary cortical layer, but the later 
formed cells are not in pit-connection with the 
longitudinal filaments (Fig. 8B). The periclinal 
division of the cortical initial is followed by the 
inner one or two cells elongating to form a 
bridging filament between each cell of the peri- 
pheral longitudinal filaments and the cortical 
cells (Fig. 8D). This feature is not found in 
the Australian species of Champia. The peri- 
pheral longitudinal filament cells cut off dia- 
phragm cells which join with those from the 
inner filaments, The peripheral filaments are 
usually separated by one diaphragm cell from 
the cortex (Fig, 8C). 

Many af the primary cortical cells cut off n 
small outer cell which produces a hair; these 
hairs form a dense felt over most of the thallus. 


SOUTHERN AUSTRALIAN CHAMPIA AND CHYLOCLADIA 97 


beak A i ea AA IAE a aki Dos tU ata a a Ga LG 


1 2 3 á 5 6 7 B8 9 10 


Fig. 10. Champia viridis. A. Type of C. tasmanica Harvey in TCD. B. A slender form (var. gracilis 
Harvey) on Posidonia (Marino, S. Aust. Drift. Womersley, 26.x.1975; ADU, A46651). 
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As the braneh matures, the primary eortieal 
cells eut off outer layers of eells, and in old 
axes the cortex may be up to 8 cells thick 
(Fig. 8E). 

Branches originate from the region of the 
diaphragms, when a group of apieal initials 
develops from the eortical cells. 

The basal part of the thallus is elearly peren- 
nial, being hard and resistant, up to 5 cm high 
with irregularly plaeed, lateral propeetions rep- 
resenting the bases of previous axes. From the 
number and position of braneh bases, some 
perennial bases appear to be 4-5 years old, and 
the axes are probably newly formed in spring 
and lost by the following winter. The branches 
probably decay rapidly sinee this plant has 
never been eolleeted in the drift. 


Procarp aud carposporopltyte 

The supporting cell is a large primary cor- 
tieal eell in pit-connection with a peripheral 
longitudinal filament (Fig. 94). The support- 
ing eell is multinueleate and cuts off outwardly 
a small eell, the earpogonial braneh initial, and 
two larger cells, the auxiliary mother eells. The 
earpogonial branch (Fig. 94) is 4-celled, 
eurved, with an outwardly direeted triehogyne. 
Prior to fertilisation, eaeh auxiliary mother 
eell produces a uninucleate auxiliary eell (Fig. 
9B). 

Following fertilisation, a eonneetion forms 
hetween the fertilised earpogonium and eaeh 
auxiliary cell, and earposporangia are formed 
directly from the auxiliary eells (Fig. 9C). 
Fusion oeeurs between the auxiliary eells and 
auxiliary mother eells (Fig. 9D), forming a 
large basal fusion cell bearing the carpo- 
sporangia directly. The supporting eell and 
some vegetative eells may be ineorporated into 
the fusion cell. 

Concurrent with the early development of 
the carposporophyte, vegetative cells around 
the supporting cell divide to produce ereet 
chains of eells whieh cut off outer eells and 
form the pericarp (Fig. 9D), as in Champia. 
The inner cells of the pericarp form the "tela 
araehnoidea", but no ostiolc is produeed. 
When the carposporangia are mature, thc top 
of the pericarp ruptures. 


Tetrasporangia 

The tetrasporangia develop by enlargement 
of the primary eortieal cells (Fig. 9E), which 
have several pit-conneetions with adjacent cells. 
The tetrahedrally divided sporangia (Fig. 9F) 
develop a thiek gelatinous sheath. 


Relatiouships 

Chylocladia grandis agrees well with 
Cliylocladia and its type species, C. kaliformis, 
in thallus strueturc and in reproduetion. How- 
ever, it has not been established whether one 
or two auxiliary eell branches occur in C. 
kaliformis. Champia has only one auxiliary 
ecll braneh as far as is known, but the type of 
Gastroclonium Kuetzing (G. ovale (Hudson) 
Kuetzing) has two auxiliary cell branehes 
(Bliding 1928, p. 27). 

The thallus strueture of Chylocladia grandis 
differs from that of the Australian species of 
Champia in that the initial cells of the primary 
cortex are eonneeted to the longitudinal fila- 
ment eells via a filament of one or two cells, 
not direetly. Whether this oeeurs in C. kali- 
formis has not been established. 


SPECIES EXCLUDED FROM 
CHYLOCLADIA 

Apart from the various Chylocladia names 
which have been shown previously to be syno- 
nyms of speeies of Champia or other genera, 
the following names are now referred to other 
genera. 

Chylocladia fruticulosa (Reinhold) De Toni 

1900b: 576. 

Lomentaria fruticulosa Reinbold 1899: 46. 

Type locality. Investigator Strait, S. Aust. 
(Davey 148). 

Type. Herb. Reinbold, M. Isotype in ADU, 
A1553. 

The thallus of the isotype is on Posidonia 
(not Amphibolis antarctica as in Reinbold). It 
is hollow and without diaphragms, and the 
tetrasporangia are grouped in sori around 
depressions in the wall of the branches. These 
features are typical of Lomentaria, and the iso- 
type (a small, bleaehed speeimen) appears 
similar to the carlier deseribed Lormmentaria aus- 
tralis (Kuetzing) Levring 1946, p. 223 (Chon- 
drothamnion australe Kuctzing 1865, p. 29, pl. 
82 d-f). The southern Australian speeies of 
Lomentaria are in nced of detailed study. 
Cliylocladia gelidioides Harvey 1863, synop.: 

46. De Toni 1900b: 578; 1924: 312. Gepp 

& Gepp 1906: 257. Okamura 1904: 88. 

Type locality. Twofold Bay, N.S.W. (F.v. 
Mueller). 

Type. Herb. Harvey, TCD. 

Although cystoearpie material has not been 
studied, the hollow thallus construetion without 
single layered diaphragms, and sori of tetra- 
sporangia, are typical of Lomentaria. The 
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Fig. 11. A. Champia insignis. Isotype male specimen (ADU, A12237). 
B. Champia affinis. Lectotype specimen in BM. 
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Fig. 12. Champia affinis. A. Harvey's Alg. Aust. Exsicc. 2521 (as C. obsoleta) from Georgetown, Tas. 
(in TCD). B. Lectotype of C. obsoleta (Port Fairy, Vic. Harvey's, Alg. Aust. Exsicc. 252D) 
—a rough-water form. Champia zostericola. C. Harvey's Alg. Aust. Exsicc. 249A, Fremantle, 
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Fig. 13. A. Lectotype of C. affinis var. arcuata Hooker & Harvey. Gunn 1332, in BM. B. Champia 
zostericola. Musselroe Bay, Tas. Perrin, March 1937 (MEL 45252)—plant with well- 


developed axes. 
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Fig. 14. A. Champia parvula var. amphibolis. Type specimen of variety. 
B. Chylocladia grandis. Holotype specimen. 


SOUTHERN AUSTRALIAN CHAMPIA AND CHYLOCLADIA 15 


thallus habit, cell detail, and tetrasporangial 
sori are very similar tà Lomentaria catenata 
Harvey from Japan (as noted by Harvey 1863 
and Okamora 1904), gnd the N.S.W. plant 
may be a slightly less robust formi of the 
Japanese species, which is also recorded from 
Pacific Mexico by Dawson (1963, p. 465, pl. 
92). It appears to be closely related to Lomen- 
taria ramsayana (J. Agardh} Kylin (1931, p. 
27, pl, 14, fig. 33), 
Chylocladia multiramea Sonder 1853; 681, 

Type locality, Lefevre Pen., S. Aust. 

Type. MEL, 45196. 

The type specimen (female) in MEL is a 
slender, much branched, bleached plant of 
Dasyphloea insignis Montagne. 
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